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(54) yCTPOflCTBO fl/lfl BbiriPABJlEHHfl 
OBCAflHOfl KO/lOHHbl 
(57) M3o6peTeHne othocwtc* k He<t>Tj?HOM m 
ra30B0ft npoM-CTM m npeAHaaHaMeHo a/i* bw- 
npaB/iemifl o6c3ahow ko/iohmw (OK). Ue/ib - 
noBbiiueHne. HaAe^cHocTM pa6oTw ycip-Ba 3a 
cneT npeAOTspameHMn ero 3aK/inHWB3HWfl b 
CKeaxuHe npn OAHOBpeMeHHOri skohommh 
3HepropecypcoB 3a c^ei o6ecne4eHwn ao3- 
moxhoctm yMeHbojeHMfl xpyTHiuero MOMCHTd. 
fl/ia 3Toro Kopnyc (K) 1 ydp-Ba MMeeT KOtowe- 
CKwe np»My»o m o6paTHwe HanpaB/iaioiJUMe. a 
Ha ero HapyxHOii noBepxHoc™ Bwno/iHema 
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Ko/ibqeBOfl na3 2 m pa/uianbHwe na3bi 10. rio- 
cneAHne MMeiOT b nonepesHOM ceMeHnu K 1 
pdBHOMepHo M3MeH«K)iuyiocfl r/iy6nHy una pa- 
Ana/ibHoro nepeMemeHM» po/imkod (P) 5ti6, 
KOTopue paaMeiueHbi b na3ax 10 c bo3mo;kho- 
CTbK) paAna/ibMoro nepeMemenwfl. B xo/tbue- 
bom na3y 2 noc/ieAOoaTe/ibHO c 
B03Mo>KHocTbK) BpatneHMsi OTHOcme/ibHO npo- 
AO/ibHOvi ocm K 1 ycTaMOB/ieHbt xo/ibua 3. 4 m 8 
c naaaMM 9 Ha o6pameHHbix APyr k APyry no- 



BepxHocTax. rAe pacnonoaceHbi BbiCTynw. Ann- 
ua na3oa xoneu 3. 4 u 8 b nonepeMHOM n/iocxo- 
ctm K 1 paBHa Be/iMMMHe paA"a/ibHoro 
nepeMeiueHHP P 5 m 6. Me*Ay xo/ibiiaMM 3. 4 
ii 8 c B03MO)KHocTbio epatneHMa aoxpyr CBoen 
ocm paaMeiueH BTopotf p«A P 5 m 6. B cnynae 
cmatmh OK Ha iokom-to ee ysacTxe no sceMy 
nepuMeTpy BbinpaB/ieHwe OK 6yAer ocymecT- 
B/inTbCfl HenocpeACToeHHO bcgmm MeTbipbMsi P 
5 w 6. 4 m/i. 



H3o6peTeHwe othocmtch k He<J>™Hoii m 
ra30Bow npoMbiuj/ieHHocTM. a mmchho k ycT- 
pofiCToaM a^« BbinpaB/ieHMa o6caAHOvi ko/ioh- 
hu. 

Ue/ibio M3o6peTennfl nB/iaeTCfl noBbiwe- 

HUG H3Ae)KH0CTM pa60Tbl yCTpOHCTBd 33 CMeT 

npeAOTDpameHXifl ero 3aK/inHHBaHWH b CKaa- 
Kune npw OAHoopeMeHHOM skohommm aHepro- 
pecypcoa 3a cmbt o6ecneMeHM*i yMenbtueHMq 
Kpymiuero MOMenTa. 

Ha 4>nr. 1 cxeMaTMMHO M3o6pax<eHo npeA- 
naraeMoe ycTpoMCTao; na 4>w\ 2 - pa3pe3 A-A 
na <J>ur. 1; Ha 4>nr. 3 - paape3 5-6 na <t>wr, 1; 
na <J)iir, 4 - TpaexTopHM nepeMemenwrt oceii 
BpaiueHun po/iMKOB, ncpexaTbiBaioiAMxcw no 

.CMHTOfi M HeCM»TOMCTeHK3M o6C3AHOM KO/IOH- 
Hbl. 

YCTpOMCTBO COCTOMT M3 UM/lMHAPMMeCKOrO 

MMeioiuero KOHMMecxyK) np«Myio m o6paTHyio 
Hanpao/iaKHnyio KOpnyca 1. Ha HapywHOrt no- 

OepXHOCTM KOTOpOrO BbinO/IHeH KO/lbtieBOM 

na3 2. rAe noc/ieAosaTe/ibHo pa3MeiueHbi um- 
/inHApuMecKvie xo/ibua, aepxHee 3 m HtDKHee 

4. Me*Ay KOTOpbIMM yCTaHOB/ICHW C B03MOM- 

HOCTbK) BpaiAeHwq BOxpyrcBoei* ocm BepxHMM 

pflA pO/IMKOB 5 M HMttHMM p«A pO/lMKOB 6, CH36- 
>KeHHblX pd3M6U46HHblMM B BepXHeil M MVDKHeii 
M3CTAX H3 MX TOPUOBWX nOBepXHOCTflX BblCTy- 

naMM 7. Me*Ay BepxHMM m hmxhmm p«a3mm 
po/imkob ycTaHOB/ieHo cpeAHee un/iMHAPMMe- 
CKoe Konbuo 8. BepxHee 3, cpeAHee 8 m hmw- 
Hee 4 uM/iiiHApMMecKMe Ko/ibua Bbino/meHbi c 
na33Mti 9 Ha o6paiueHHbix APyr k APyry noaep- 
xhoctpx, rAe pacnonoaceHbi BbiCTynw 7 po/iM- 
kob. Po/imkm 5 m 6 ycTaHOBneHbi b naay 2 m 
paAnanbHbix naaax 10 Kopnyca. na3w 10 nop- 
nyca MMewT b nonepeMHOM ceneHUM Kopnyca 

PdBHOMepHO U3MeHflK)U4yi0CSI I7iy6MHy OT Bbl" 

CTynoa 11 k BnaAUHdM 12 nna paAwa/ibnoro 
nepeMemeHua po/ihkob. Konbua 3. 4 m 8 ycTa- 

HOBneHbl C B03MO)KHOCTbK) BpaiUeHMW OTHOCM- 

TenbHo npoAO/ibHOvi ocm tcopnyca. a A^^na 
nasoa 9 xoneu b nonepe^Ho^ nnocxocm Kop- 
nyca paeHa paAwa/ibHOMy nepeMeiueHw»o po- 
/imkob. B Kopnyce BbinonMen oceaoM xana/) 13. 



Yctpomctbo pa6oTaeT c/ieAy»oiAMM o6pa- 

30M. 

YCTpOftCTBO H3 KO/IOHHe 6ypM/lbHblX Tpy6 

cnycxaiOT b CKBaKMHy m npM aoctmjkchmm mm 
5 aepxHert rpaHMuw CMAToro ynacTxa o6caAHOrt 
KO/iOHHw cnycK npexpatuaiOT. 3aieM o^enb 
MeAienHo apatuaiOT xo/ioHHy 6ypM/ibHbix 
Tpy6. Ec/im xo/iOHHa Tpy6 cbo6oaho BpamaeT- 
cn 3T0 yKa3waaer Ha to. mto pnAw pohmkob 
10 aepxHMti 5 m hmx<hmm 6 (<J)Mr. 1 -4) eiue He 

B3aMMOAeMCTByK)T CO CMflTbIM yMdCTKOM 06* 
C3AHO^ KO/IOHHW. He3HaMMTe/lbHO y Be/1 MM MB 

r/iy6MHy cnycxa ycTpoftCTaa, BHOBb BpatuaiOT 
xo/iOHHy 6ypM/ibHbix Tpy6. Aa/ibHeflmM& cnycx 
15 ycTpoftCTBa npexpamaiOT b tom cnysae. ecnw 

npM BpaiUeHMM KO/IOHHW Tpy6 B03HMKdeT co- 

npoTMB/ieHMe ee BpaiueHMio, mto CBMAeTe/ibcr- 
ByeT 06 ynope po/imkob ycTpOMCTBa 8 cm*™* 
yMacTOK o6c3ahom ko/iohhu. flocne stoto co- 
20 3AaiOT MMpxy/inuMK) npoMWBOMHOM xmakoctm 
b CKBa)KMHe, KOTopan npoxoAMT Mepe3 ocesoA 
xaHan 13 Kopnyca 1 m noc/ie buxoas M3 Hero 
OMbiaaeT po/imkm m cnoco6cTByeT mx ox/ta^Ae* 

HMK). flpM BpaiAeHMM KO/IOHHW 6ypM/lbHWX 

25 Tpy6 BpamaeTcn xopnyc 1 yCTpoPiCTea, npw 

3T0M PO/1MK. HdXOAAtUMMCSl BO 8 n 3AM He 12 pa* 

AnanbHoro na3a 10 xopnyca (4>mt. 4)» OKasuea- 
eTc» npMxaTUM oahobpcmchho k cmrtoA 
CTeHxe o6caAHOi^ ko/iohhw m Any paAManbHoro 

30 nasa xopnyca*. B pe3y/ibT3Te Mero npOMcxoAMT 
nepexaTbisaHMe po/iMxa no ynoManyTbiM no* 
BepxHocTnM o6caAHOi^ xonoHHbt m Kopnyca yc- 
Tpo^cTaa. B to xe epeMn po/imk. 
pacno/ioKeHHbift c npoTMBononoKHoA ctopo- 

35 hu xopnyca 1, ynMpaeTCR b HecMnTyio CTenxy 
o6caAHOM xo/iOHHbi m nepexaTbieaeTCfl oaho- 
epeMeHHo no 3to^ nosepxHOCTM m Any paAM- 
anbHoro na3a xopnyca. npM 3tom 
HanpaB/ieHMe nepexaTbiaaHMn po/imkob m apa- 

40 meHMe, cenaaHHux c hmmm aepxnero* cpeAHe- 
ro m HMXHero um/imhapmmcckmx xoneu 3, 8 m 4. 
coBnaAaeT c Hanpaa/ieHMeM BpaiucHnp xopny- 
ca 1 ycTpoiiCTBa. B npouecce nepexaTwaaHMR 
Po/imkob no Any paAManbHoro naaa 10 ohm M3 

45 anaAMHbi 12 nepeMetuaioTcn Ha BepuiMHy 11. 

H J° conpoBo>KAaeTCfi npMHyAMTenbHbiM bu- 
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.ABMxeHMeM po/iMKOB M3 Kopnyca nofl ACmct- 
BweM Q03MMKaK)iaero 6oKOBoro (Bwnpao/i«K)- 
mero) yen/in*?, flpw BUABM*eHMM po/imkob mx 
BUCTynu 7 nepeMemaiOTCn no naaaM 9. xoto- 
pwe npeAycMorpeHw b xo/ibuax 3, 4 w 8. ripw 5 
3tom TpaeKTopnw nepeMeiMeHMH ocm apame- 
Hiin f)o/iwK3, nepeKaTbiBawiAerocft no necMfl- 
tom CTemce o6caAHo* xo/iohhu. 6yAeT MMeTb * 

BMA OKpy^HOCTM. n0Xa33HH0M H3 <J)MI\ 4 

cn/ioujHOM /lMHuew, ueHTp xoTopo* coBnaAaeT 10 
c ueHTpoM o6caAHOM xo/iohhu. Ocb xe Bpa- 
menu* po/iMKa. nepexaTbisaioineroca no cm*- 
to* deHKe Ko/iOHHbi m BbinpaB/ifliouieroee. 
6yAeT nepeMemaTbca no napa6oiinHecKow 
TpaeKTopMM. xoTopaa noxa3aHa na tow xe <J>m- 15 
rype nyHXTMpno* /iMHMea. 3to npoMcxoAMT 
M3-3a Toro, htq ycM/we, neo6xoAHMoe A** bw- 
npaBneHMn CMHToro ynacTxa o6c3ahom ko/ioh- 
hw BcerAa MeHbiue ycM/iM*. neo6xoAHMoro 
A/i«nepBMMHOMAe<J>opMamiiiTOM)KeKonoHHbi. 20 
Po/imx, nepexaTWBaioiAMMcn no HecMATow 
CTeMxe o6caAHotf xo/iohhu. nepeMemancb M3 
snaAMHbi 12 Ha aepuiMny 1 1 A hb paAwa/ibHoro 
na3a. OTOABwraeT Kopnyc 1 ycTpoticTsa ot ne- ■ 

CM ATOM CTeHKM B CTOpOHy CMflTOM. BuABMXe- 25 

Hue po/imkob M3 xopnyca npexpaiuaeicw 
noc/ie AOCTiixeHMfl mmm BepwwH 1 1 Ana paAM- 
a/ibHoro na3a. MaxcMMa/ibHoe paccTOHHwe. Ha 
xoTopoe nepeMeu4aeTC» po/itfx. BunpaB/tfuo- 
iumm CMPTyio cre*xy o6caAHOii xo/iohhu. 6y- 30 
act paaHo cyMMe p3ccto*hmm. Ha xoTopue 
BbiABwraiOTCfl M3 xopnyca ynoMAHyTuii m npo- 
TMBo/ie^aiuMw eMy po/imxm. B c/iyMae cmhtm* 
o6caAHort xo/ioHHbi Ha xaxoM-To ee ynacTxe no 
BceMy nepuMeTpy BunpaB/ienwe xo/iohhw 6y- 35 
AeT ocymecTB/iflibCR HenocpeACTBenHo ace- 

MM MeTbipbMfl PO/1MX3MM. TdKMM 06p330M 8 

npouecce oahoto o6opoTa xopnyca 1 ycTpow- 
CTBa Bbinpaa/ifleTCP ynacTox o6caAHo* xo/ioh- 
hu. paBHUM no AiMHe cyMMapno* bucotc 40 
BepxHero m HMXHero p»aob po/imxob. fl™ bu- 
npaB/ieHMw HMxe/iexamwx cmjitux yMacTxoa 
06caAHO* XO/IOHHbl ycTpo&CTBo Aonycxaw M 
noBTop»K)T onMcaHHbie onepauMM. 

R P M M o£ ^ on V c ™ M o6caAHa» xo/iOHna 45 
AwaMeipoM 299 mm ( M apxa ct3/im K, ro/iinMHa 
CTeHKM 12 mm) CM»Ta Ha r/iy6MHe 3000 m. fln* 
Tpy6 Taxo* npoMHocTM HapyxHoe A3B/ieH M e 
npM kotopom HanpjDxeHMe b rene Tpy6u aoctm- 50 
raeT np^e/ia TexyMecTM. paBHo 130 xR/cm 2 . 

3T0 3H3MMT. MTO fin* CMWTM5I 06C3AHblX XO/IOHH 

yxaasHHotf npoMHocTM AOCTaroMHo Hapy^Hoe 
A3B/ieHMe nopflAKa 130xr C /cM 2 ./l/i» Bbinpaa- 
neHMp raxMx xo^ohh T P e6yeTcii rax)xe Aae/ie- 55 
HMe (m^m 6oxOBoe Bbinpaannioinee ycw/iMe) a 
npeAenax 130 xrc na xaxAwt^ xaaApaTHbia 
caHTMMeTp xoHTaxTa pa6oMero a/ieMenia (b 
A3mhom c/iynae pottmxob ycTpowcTaa co cma- 

TOM CTeHXOM 06C3AHOM xo/iohnw. 



YcrpoMCTBo cnycK3CTC» Ha r/iy6nfiy 3000 
m na 6ypM/)bHoti xo/iOHne AnaMeTpoM 140 mm 
(Mapxa CTa/iM K. To/iiAMHa ctchxm 10 mm). ripM- 
BeAeHHw^ aec 1 nor. m t3kom xo/iohhw paaeH 
Pnp = 38,8 xTc/m. npeAe/i TexyMecTM Or er = 
5000 xrc/cM 2 . 

Bee BceM 6ypM/ibHOM ko/iohhw 6yAeT 

P-38.8 -3000= 116400 xrc. 

flpM xo3(f>(J)MMMeHTe 3anaca npownocni 
K — 1,3 

a flon .=^ = §0W =3846 Krc/cM2 



Sce'i.fpyObi 
SceM ipy6n = 40.7cm 2 : 
a„= ng00 = 2860 Kfc/CM2 

MoMeHT conpoTneneMnn icpyMeHMio 



W = 



n ■ D 
16 



rfle D m d - cooieeTcreeHHo MapyjKHuft h 
BHyT P eHHM« AwaMeTpw 6ypn/ibHo« ko/iohhu, 
MJ 



= 0.000244 m - 1 =244 cm 3 . 
Ma (1) 

3 ^Kac =f/?, p -f/J ; 



r«ac = 



r - M - 



OTKy^a AonycTMMbiM momcht. c koto P wm 
mojkmo CKpyMneaib 6yp M /, b HyK) KO/ioHHy /wb 
npMBeAeHiin ee bo Bpamemie. 6 yfl eT 



M 



~ W /lZSLM r2 44 /3g46 ^-2860 r 

=36ii20Kr 3 cM = 36iiKr M . 3 
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Tor/ja ycunne. BoaHuicaiomee ot aioro mo- 

MGHTa, COCTaBMT 



Q = ^ = 



Di 

2 



3611 
0.089 



= 40573 kPc. 



rAe Di - HapyxHbiii AnaweTp Kopnyca yCTport- 
CTea (M3roTaBnMBaeTcn H3 YBT AwaMeTpoM 
178 mm), m. 

ripn BbicoTe OAHoro poAMKa 100 mm. Ana- 
Meipe 40 mm m buabvukchiiii Ka*Aoro ponma 
m Kopnyca ycTpotfCTBa Ha 5 mm n/iomaAt> koh- 
TaicTa Skoh. ponnKoa co cmhto*i cTemcoft o5- 

C3AHOA KOflOHHbl 6yAeT M3M6HflTbCR OT 1 AO 
145 CM 2 . 

EoicoBoe Bunpasnnioiuee ycn/ine. coaAa- 
BaeMoe ycTpowcTBOM. pasHo 



10 



15 



o _ Q 

okoh 

3to ycvmwe no Mepe BbiABtuKeHtw pomi- 

KOB M3 K3H3BKW KOpnyca VCTDOMCTBB 6vnGT 

M3MeHflTbC5) ot 40573 ao 280 kFc/cm 2 . hto 
3H3MMTe/ibHO npeBocxoAHT ycM/ivie, Heo6xoAM- 
Moe A/151 BbinpaB/ieHun paccMaTpwBseMort 
CMfltoii o6caAHoA ko/iohhw. 



20 



25 



do 



ct> o p m y /i a M3o6peTeHMfl 
YcTpotiCTBO Ann Bbinpaa/ieHna o6caAHow 
ko/iohhw. BK/iK)MaK>u|ee Kopnyc c kohmhcckm- 

MM np»MOM M 06paTH0ft HanpaB/lflK)U4MMM M 

Ko/ikqesbiM na30M na nspyxHOfi noeepxHo- 
ctm, noc/ieAOBdTe/ibHo yciaHOB/ieHMwe b 
Ko/ibuesoM na3y Kopnyca xo/ibua c na33Mn Ha 
BaaMMHo o6pameHHwx noaepxHOCTflx. ycra- 
HOB/ieMHue Ma Kopnyce Me*Ay KO/ibuaMM c 

B03MOKHOCTbK) BpaUjeHtlfl pO/IMKU C BUCTyna* 

mm b aepxHefl m HMXHen MacT»x. pacno/ioxceH- 
humh b na3ax Ko/ieq, OT/iHMaioiueecn 

TBM. HTO. C Me/lbK) nOBWUieHMP H3AeXHOCTM 

pa6oTbi ycTpofiCTBa 3a cneT npeAOTBpameNM* 
ero 3aK/inHMB3Hnp b cKBaxMHe npw OAHOBpe- 
MeHHOtt 3K0HOMMM snepropecypcoB 3d CMeT 
c6ecneweHnn yMeHbiueHM* xpymiuero momch- 
Ta t Ha Hapy*Hoa noBepxHocTw xopnyca bu- 
no/iHeMw paAwa/ibHwe na3w. MMeiomne b 
nonepeMHOM ceneHHw xopnyca paBHOMepno 
vt3MeHsnomyiocn r/iy6uHy aih paAMa/ibHoro 
nepeMemeHMA po/WKOB. npuneM po/inxn pa3- 
MemeHbi b paAvtanbHbix na3ax xopnyca c 
B03M0*HOCTbio paA"a/ibHoro nepeMetue- 

HM», KO/lbUd yCTdHOB/ietibl C B03M0)KH0CrbK> 

BpaiueHMA oTHocwTenbHo npoAO/ibHoft och 
xopnyca. a A*MHa ns30B xoneu b nonepeMHoa 
n/iocxocTM Kopnyca paBHa BenwmiHe paAua/ib- 
Horo nepeMemeHMH po/iukob. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 

annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



[Abstract, 2nd page, 2nd column] 

where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is a y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor K = 1 .3 

o Y 5000 
K~ 1.3 

p 

c n ; 

^plpe cross section 
Spipe cross section = 40.7 cm^ ; 

116400 



<W* e = ^ = ^=3846kgf/cm 2 



The torsional moment of inertia is 



= 2860 kgf/ cm 2 . 



^(1-0 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 

3tL = a 2 m -a 2 ; 

T - fe" 0 * . 
T ' an V 3 

= M = /aL-a 2 
,an W \ 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



= 361 120 kgfcm = 361 1 kgf-m. 



384#-286tf 
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Then the stress arising from this torque is 



M 3611 



= 40573kgf. 



D, 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 

collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf7cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 



Page 8 



1663180 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 10861 18 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1 686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 I TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
;<> and for the State of Tews 
My commission expiree 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



